Molecular cloning and functional characterization of the apple sucrose transporter gene MdSUT2.
Sucrose is not only the primary photosynthetic product but also the major component translocated in the phloem of economically important plant species. Sucrose transporters or carriers (SUTs or SUCs), function as sucrose/H+ symporters and play a crucial role in determining the cell-to-cell distribution of sucrose throughout the entire plant. However, whether such genes are involved in responses to abiotic stress and other biological processes is largely unknown. Here, we report that MdSUT2 in apple is a homolog of the Arabidopsis vacuolar sucrose transporter AtSUT2. Ectopic expression of MdSUT2 in Arabidopsis decreased sucrose sensitivity in germination and seeding stage and increased sucrose transport activity. In addition, our results showed that MdSUT2 impacted on plant growth by accelerating vegetative growth and promoting early flowering in Arabidopsis. Overexpression of MdSUT2 significantly improved abiotic stress tolerance including NaCl, ABA, and mannitol in apple calli and Arabidopsis. Together, these findings provide evidence that the apple sucrose transporter MdSUT2 is involved in abiotic stress resistance and the regulation of plant growth and development.